A mutation in the cystic fibrosis transmembrane conductance regulator generates a novel internalization sequence and enhances endocytic rates.
Cystic fibrosis is a common lethal genetic disease among Caucasians. The cystic fibrosis gene encodes a cyclic adenosine monophosphate-activated chloride channel (cystic fibrosis transmembrane conductance regulator (CFTR)) that mediates electrolyte transport across the luminal surfaces of a variety of epithelial cells. Mutations in CFTR fall into two broad categories; those that affect protein biosynthesis/stability and traffic to the cell surface and those that cause altered channel kinetics in proteins that reach the cell surface. Here we report a novel mechanism by which mutations in CFTR give rise to disease. N287Y, a mutation within an intracellular loop of CFTR, increases channel endocytosis from the cell surface without affecting either biosynthesis or channel gating. The sole consequence of this novel mutation is to generate a novel tyrosine-based endocytic sequence within an intracellular loop in CFTR leading to increased removal from the cell surface and a reduction in the steady-state level of CFTR at the cell surface.